Introduction
Availability of accurate data pertaining to a population's dietary patterns and associated health outcomes is critical for proper development and implementation of related policies [1] . Food and nutrition policies then contribute positively to the health promotion initiatives in a country. The dietary patterns among populations could be assessed through using tools such as food balance sheets and the household (HH) surveys, which collect information on budget, expenditure, and income, or through specific individual-level dietary consumption studies [1] . While long-term planning for expansion of food availability is usually derived from food balance-sheet figures, the data from household expenditure surveys provide supplemental information about important food parameters such as diet quality, adequacy, and expenditure, etc. [2] .
The household expenditure surveys provide valuable information pertaining to the various socio-economic indicators of a population. Most of the expenditure surveys are a part of larger public health initiatives and could provide information related to the income, expenditure, food consumption, and the consumption of other non-food items among households [1] . The data derived from these surveys can provide a reasonable understanding of food affordability, related behaviors, and, to some extent, the perception of healthy food habits among households [2] .
The dietary habits of a community could play an important role in the various health outcomes such as cardiovascular disease, certain cancers, diabetes, and obesity [3] . Obesity is a major public health issue globally and also among Arab countries [4] . The State of Qatar, a country located in the Arab region with a population of over 2.4 million, has undergone rapid socio-economic development in the past few decades [5] . This progress and development have impacted the lifestyle and dietary habits in Qatar. Qatari residents are consuming more animal proteins, fats, and refined carbohydrates compared with the fiber-rich diets, which include consumption of items such as fruits, vegetables, and whole grains [6] . This is evident from the results of 2012 Qatar's National STEPwise survey, according to which 91% of Qataris were consuming less than (recommended) five servings of fruit and/or vegetables per day [7] . Furthermore, along with the change in dietary habits, obesity prevalence was also found to be high (41.4%) among Qataris [7] . In Qatar, cardiovascular and metabolic diseases (including diabetes) are the leading causes of noncommunicable disease-related deaths along with cancers and are considered as priority conditions, as they can possibly be controlled by diet and/or behavioral modification [8] .
The present article provides the findings from the food data collected during the 2012-2013 Qatar Household Income Expenditure Survey (HIES). This article is the first attempt to share important food-related parameters in Qatar and provide details of food patterns and quality of diet based on nutrient density recommendation. The results may assist policy makers and program implementers to monitor and evaluate existing strategies such as Qatar Dietary Guidelines initiative and to design new evidence-based programs.
Materials And Methods
Secondary analysis was carried out using data from the HIES. The HIES was planned and conducted by the Ministry of Development Planning and Statistics (MDPS) between September 2012 and September 2013. The survey included 3723 HHs (1826 Qatari HHs and 1897 non-Qatari HHs). Data was collected as per accordance to the MDPS protocol and methodology for HIES [9] . A two-stage sample design was used by selecting primary sampling units (PSU) (constructed by combining census blocks) in first stage and sampling of households (Qatari and non-Qatari) in second stage. This was carried out on the basis of 2010 census population, housing, and establishments in the country [9] .
The dietary data on food included a total of 327 food items available at HH (purchased & home produced), representing different food groups. Purchased food included the food obtained from the market and/or through food subsidy system (for Qatari HHs only). The data for home produced food items were only collected for Qatari HHs due to their housing types (houses with sufficient land to produce). The following food groups were included in the collecting data sheet: cereals and cereal products, meat and poultry, fish and sea foods, milk and dairy products, egg, oils and fats, fruit, vegetables, tubers and tuber products, legumes, nuts and seeds, salt and pickles, sugar and sweets, beverages and soft drinks. The group of cereals and cereal products included different types of rice, wheat and wheat products, different types of bread, macaroni, cakes, biscuits and oriental sweets. Meat and poultry group include different types of red meat (lamb, beef, and camel meat) either fresh or frozen, liver, organs, red meat processed products and poultry (fresh or frozen). The group of fish and seafoods included the most common types of fish and seafoods in the State of Qatar: fresh, frozen, and canned. Milk and dairy group include all the types of milk (fresh, condensed, dried powder, either full cream, half cream or skimmed milk) as well as yoghurt (full cream or half cream), processed and white cheese and other types of dairy products. Egg was reported in one group in data sheet. Different types of oils (sunflower, corn, palm, soybean, olive, coconut) besides butter, ghee, and margarine were included in oil and fat group. The group of fruit contained all fresh fruit as well as dried and canned fruit. The vegetables group included all fresh, frozen, and canned vegetables. The tubers group included potato, sweet potato, either fresh or frozen besides potato products (such as chips). Legume group included raw dried lentils, beans, peas, lupine, chickpea as well as their canned form. Nuts and seeds group contained peeled and unpeeled types of nuts. Salt and types of spices besides pickles and different types of chicken and beef stocks were included in this group. Free sugars (ration and non-ration) as well as kinds of jam, honey, molasses, sweets, gums, and chocolates were the food items included in sugar and sweets group. Tea, coffee, and cocoa powder were reported in one group. The group of beverages included soft carbonated drinks, fresh and canned vegetables and fruit juice as well as different types of water (treated drinking water, mineral, and carbonated water). The last group was the home made products or gifts (lamb, beef, poultry, fish and seafoods, milk and dairy products, egg, margarine, honey, dates, pickles, and different types of vegetables and fruit).
The amount of each food item was presented in kilograms for the household per month. As a first step, the amount was converted to grams, and then divided by 30 days then the resultant was divided by the average family size in order to be expressed as gram/day/capita according to the nationality of HHs categorized as Qatari and non-Qatari. The amounts of food items were aggregated according to nine food groups. Amounts and percentages of each food group were categorized by nationality and calculated using IBM SPSS version 16.0, Chicago, SPSS Inc. Tables (FCT) from Bahrain, Egypt, Ireland, and the United States of America, FCT of Egypt (National Nutrition Institute-2006) was used for analyzing food items to its nutrient content as it contained almost all the food items purchased by the surveyed HH [10] . Only one food item (Iranian bread) was analyzed using Bahraini FCT [11] . Both FCTs were appropriately selected and coincided with the data from Qatar survey. The daily amount of purchased food item per person was analyzed for its nutrient content using FCTs after taking consideration for non-edible portion or refuse in certain food items [10] . The analysis was performed for energy contents, macronutrients (proteins, fat, carbohydrates), fiber, and micro-nutrients (vitamins A & C; minerals iron, calcium, and sodium).
After reviewing the Food Composition
Nutritional requirements for the sample population (Qatari & non-Qatari and total sample) were estimated considering the structure by age and gender and the nutritional requirements set by the World Health Organization (WHO) [12] . The weighted daily per capita requirement for energy was estimated in terms of kcal, while protein requirement estimate (as reference protein) was adjusted according to the dietary pattern (gm/caput/day) [12] [13] . Micronutrients requirements were calculated according to the criteria stated by Food and Agriculture Organization (FAO) and WHO [14] . Adequacy of macro-and micro-nutrients as well as energy was computed by comparing the energy and nutrient values of the food purchased with the estimated requirements and expressed as the percentage of requirements. Diet quality, which is essential to identify the balance of nutrients in the diet, was assessed through calculating energy pattern of the diet, and nutrient density per 1000 kcal energy [15] [16] .
Ethical procedures were followed throughout the study implementation, during data handling and analysis. Informed consent was carried out at the time of survey. Data was kept in secured, password protected computers.
Results
A total of 3723 HHs (1826 Qatari HHs and 1897 non-Qatari HHs) were surveyed and included in the analysis. The average family size for the total surveyed HHs was 5.49 higher for Qataris (8.65) versus non-Qataris (4.23). The overall average amount of purchased food at households in Qatar was 1885 g/capita/day ( Table 1) . The amounts differed widely by nationality, where Qatari HHs purchased more food (2118 g/capita/day) versus non-Qatari HH (1373 g/capita/day). Although the average daily per capita amounts (in grams) of all nine food groups were different by nationality, the percentages of the amounts purchased were similar by nationality and overall ( Table 1) . The vegetables and fruit group accounted for 30% of the food basket weight followed by all animal products (29%) and cereals (21%) (Table 1, Figure 1 ).
Qatari (n = 1897 HHs)
Non-Qatari (n = 1826 HHs) Total population (n = 3723 HHs) Further analysis was made to identify the major types of food items included in the main food groups.
Cereal
The cereal products were categorized as rice, bread, and other cereal items, 42% of the total cereal products were composed of rice, followed by bread (white and Iranian types) (35%), and rest of the cereals (23%) (Figure 2) . Rice was represented as the main item (49%) for the Qatari HHs, while for non-Qatari HHs bread was the main staple cereal (55%). White bread was the main type of bread used by non-Qatari HHs, accounted for 52% of the total cereal products, while for Qatari HHs white bread accounted for 27% of the total cereal products (data not shown here). Different bakery products (cakes, biscuits, oriental sweets, etc.) represented approximately 10% of the cereal group for Qatari and non-Qatari HHs. Other wheat products (macaroni, pasta, wheat flour, etc.) accounted for a percentage in the cereal group among non-Qatari (13%) versus Qatari (12%) (data not shown here).
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Meat
White meat (poultry, fish, and seafood) represented more than half of the meat group (57%) versus red meat products (43%) ( Table 2 ). Lamb was the most commonly consumed food item (30%). A higher proportion of seafood and fish products were purchased among non-Qatari HHs (22%) versus Qatari HHs (18%) ( 
Milk, dairy, and eggs
Milk, especially in its liquid form, provided about two-thirds of this (Milk, dairy, and eggs) food group/category (65%). Even though the amount of purchased cheese was higher among Qatari HHs (27 g/capita/day) versus non-Qatari HHs (17.5 g/capita/day), it represented just nine percent of the milk, dairy, and eggs category among both nationalities. Around 14% of food items in this category consisted of eggs; among the non-Qatari HHs this figure was slightly higher (15.5%).
Vegetables and fruit
The group consisted of fresh, frozen, dry, and canned products. The average total amount for this group reached 571 g/capita/day, although the amount for Qatari HHs was higher than non-Qatari HHs by almost 136 g. Vegetables accounted for a slightly higher amount (301 g, 53%) than fruit (270 g, 47%). Qatari HHs purchased equal amounts of fruit (298.1 g, 50%) and vegetables (300.9 g, 50%), while non-Qatari HHs purchased slightly higher amounts of vegetables (258.4 g, 56%) among their nationality group.
Sugar and sweet
Out of the total for the sugar and sweets group, 73% was made up of sugar (78% Qatari HHs, 69% non-Qatari HHs), four percent honey and jams (eight percent Qatari HHs, seven percent non-Qatari HHs), and 23% chocolate and sweets (14% Qatari HHs, 24% non-Qatari HHs).
Oils and fats
Qatari HHs obtained more oils and fats in grams than non-Qatari HHs (83 g vs 45 g); however, similar proportions were observed for sub-categories, i.e., vegetable oils (total 90%, Qatari HHs 91%, non-Qatari HHs 89%), butter/ghee (total five percent, Qatari HHs five percent, non-Qatari HHs four percent), and 
Beverages
About two-thirds (65.5 grams, 62%) of beverages were in carbonated form while the rest (38%) were in the form of juice. Fruit juice accounted for a higher percentage among non-Qatari HHs than Qatari HHs (42% vs 37%).
The data for the following categories: Milk, dairy, and eggs; vegetables and fruit; sugar and sweets; oils and fats; and beverages are not shown here in a table or figure.
Products under food subsidy system for Qatari nationals
Food subsidy or ration food items consist of rice, milk, oil, and sugar. The products purchased under this system are shown in Table 3 . The total amount of subsidized food items reached 428.3 g/capita/day, which accounted for about 20% of total food purchased or acquired by a Qatari HH (2118 g/capita/day) as shown in Table 1 . Among food items, subsidized rice and sugar accounted for 90.6% followed by oil (80%). Milk represented only 32.5% of total purchased food amounts ( 
Nutrient content and nutrient adequacy of food
The daily energy value and macro/micronutrient content of purchased food by nationality are presented in Table 4 . Furthermore, Table 5 shows the energy and nutrient adequacy of the diet. On average, acquired food in a Qatari HH contained much higher energy and nutrients than non-Qatari HH. This is mainly due to the subsidized food items (rice, milk, oil, and sugar). Food items listed under the subsidy program provided 1753 kcal/capita/day and accounted for 41% of total daily energy. Fat content in subsidized food items (vegetable oil, milk, and rice) reached 65 g/day and accounted for 38.4% of total dietary fat. The protein contribution from subsidy was 19.3 g/day and accounted for 16.4% of total dietary protein, while fiber from subsidized food provided a very low percentage of dietary fiber (less than 10%). Table 6 shows that the protein, fats, and vitamin C had higher levels of nutrient density than the recommended levels as determined by the WHO [16] . It was also found that the carbohydrate and fiber levels had low nutrient density due to dilution of the nutrients throughout the high energy content of purchased food. Vitamin A and calcium were at the lower level of the WHO recommendation except among nonQataris. Sodium content in purchased food was higher overall among both nationalities ( Table 6 ). The calculations of free sugar levels (not shown in the tables), in terms of dietary type and energy ratios, were greater than the recommendations which is less than 10%. The free sugar levels among Qatari HH (14.9%) and the overall population (13.9%) were high but appropriate among non-Qatari HH (9.5%). 
Household type Energy

Diet quality
Parameters
Discussion
The present study is the first attempt to share dietary characteristics of the population in the State of Qatar and provides important information regarding food pattern, nutrition content, requirements, adequacy, and diet quality. Qatar has unique population characteristics, with a population that comprises significant numbers of non-Qatari residents as well as Qatari nationals [8] . This article assesses the similarities and differences in dietary habits among the two groups of nationalities. For instance, it was found that the Qatari HHs purchased about 1.5 times more food in grams per capita per day compared with the non-Qatari HHs; however, the percentages of food groups in the basket were similar for both groups. The composition of the food basket in Qatar was mainly fruit and vegetables, which accounted for approximately 30%, a similar percentage was found for animal products (29%), followed by cereals, which made up 21% of the total basket weight.
It was found that the Qatari diet is high in meat products, sugar, and sodium, and low in calcium and fiber. In addition, the food purchased by the Qatari HHs provided almost double the estimated requirements for energy and protein along with some vitamins. Overall, free sugar from purchased food provides a higher energy percentage than is recommended. Furthermore, the higher daily consumption per capita amounts of sugar, oil, and fats among the Qatari HHs could be due to the fact that these products are readily available through the food subsidy program.
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Energy pattern is one of the criteria used to describe diet quality and it identifies the main source of energy in the diet by calculating the percentage contribution of energy supplied from fat, protein, and carbohydrates as well as free sugars to the total dietary energy. Energy pattern for Qatari HHs revealed that the fat/energy ratio was >35%, which is considered high according to the WHO recommendations (15-30%) [13] . The high fat/energy ratio among Qatari HHs could again be a result of the oil that is available through the subsidy system, as evidenced in a recent Qatari study, which showed that the vast majority of respondents (96.4%) used vegetable oil (mainly corn oil) for meal preparation in their HHs [7, 17] .
It is recognized that a higher intake of free sugars threatens the nutrient quality of diets by providing significant energy without specific nutrients [15] . Sugar restriction could reduce the risks of unhealthy weight gain [15] . Free sugars calculated from the daily purchased food in Qatar had higher than recommended levels for Qatari HHs. This is also evident from a recent study from Qatar which showed that the consumption of sweets, sugar-sweetened beverages, and fast food was higher among Qatari adults [17] .
In Qatar, the total amounts of daily purchased vegetables and fruits were >400 g/capita which is as per accordance with the WHO recommendations [16] . Despite the fact that the amounts of vegetables and fruits were favorable, the fiber content from daily purchased food in the State of Qatar was very low among both Qatari and non-Qatari HHs. Fiber protects against coronary heart disease and has been used in diets to lower blood pressure [18] . Adequate intake may be achieved through eating fruits, vegetables, and wholegrain cereals. Promoting a fiber-rich diet incorporated with healthy diet campaigns would be the best solution toward reduced morbidity and mortality that could be associated with unhealthy dietary habits [17] [18] . This is crucial because in 2012 about 17% of adult Qatari nationals were diabetics, 22% had high cholesterol, over 70% were overweight or obese, and a significant relationship existed between obesity and diabetes prevalence [7, 17, 19] .
Dietary intake of sodium, from all sources, influences blood pressure levels in populations and hence should be decreased to reduce the risk of coronary heart disease and stroke [20] . Current evidence suggests that an intake of no more than 70 mmol or 1.7 g of sodium per day is beneficial in reducing blood pressure [16] . The study demonstrates that the daily share of sodium from purchased food was above the WHO recommendations. The added daily salt figure per person for the total surveyed sample -Qatari, and nonQatari household -was about 8 grams, which is considered high. Several studies have investigated the association between dietary patterns and hypertension, consistently showing an increased risk for hypertension with the higher adherence to a "Western" dietary pattern [21] . Given the fact that in 2012 about 33% of Qatari adults were hypertensive, reduction in dietary sodium should be emphasized while implementing new programs [7] . Limiting the intake of dietary sodium to meet these goals should be achieved by restricting daily salt (sodium chloride) intake to less than 5 g per day [15] . To help achieve lower salt consumption, the State of Qatar has adopted the WHO's salt reduction strategy by notifying certain food manufacturers to reduce salt levels in their products [22] .
The consumption of high energy food in excess contributes to increased body weight and various noncommunicable disease-related morbidity and mortality. Adoption of policy reform for the food subsidy system will decrease the high amounts of energy consumed. This could be achieved by the introduction of low-fat milk, dry legumes, or other healthier options in the subsidy system. Furthermore, an overall reduction in the amount of sugar via educational campaigns and modification of the subsidy system could also impact on the quality of food. The Qatar Dietary Guidelines, which were developed in response to the results of various local surveys and studies, emphasize the importance of healthy eating such as consuming more legumes, two to four servings of fruits, and three to five servings of vegetables per day [23] .
Conclusions
The HIES provides useful information about types and amounts of the food consumed in Qatar. Food frequency and consumption surveys are essential instruments to assess the dietary situation of a country and provides evidence to support public health policies and programs. The results of the present article would provide useful information to public health professionals, health care workers, and policy makers to support new food consumption-related strategies.
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